Non-protein thiols flux to S-nitrosothiols in endothelial cells: an LPS redox signal.
Lipopolysaccharide (LPS) injures blood vessels by activating pathways in the endothelium that lead either to cell survival and proliferation or apoptosis. It has been suggested that these outcomes are determined when reactive oxygen and nitrogen intermediates oxidize low molecular weight non-protein thiols (NPSHs) such as glutathione (GSH) and cysteine (Cys), which serve as major intracellular reducing agents. The oxidoreduction of NPSHs could be an important redox signal if it were shown to occur rapidly following injury. Towards that end, cultured bovine aortic endothelial cells were stained with the thiol fluorescent probe, monobromobimane (MBB). Most of the acid extractable MBB-reactive adducts are GSH (approximately 90%) and Cys (approximately 90%). Within 1 min of LPS exposure, 50-70% of the MBB-reactive NPSHs are consumed without evidence for concomitant net generation of superoxide, hydrogen peroxide, singlet oxygen, or glutathione disulfide (GSSG). Although LPS induces an increased rate of thiol-disulfide exchange, the slight increase does not explain the magnitude of NPSH consumption. Within the first 10 min of recovery from LPS exposure, the MBB-reactive NPSH fluorescence returns at or slightly above baseline values. When HgCl2 was added to the acid extract, one mole of S-nitrosothiol oxidizing equivalent was found for every mole of MBB-reactive NPSH consumed. It is suspected that the rapid flux of MBB-reactive NPSHs and Hg2+-inducible oxidants reflects transition of GSH to GSNO (S-nitrosoglutathione) and could be an important redox signal in endothelial cells exposed to LPS.